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The title compound, [Sn(C 6 H5) 3 (C9H 10 NS2)], has two inde- 
pendent molecules in the asymmetric unit and each features a 
tetrahedrally coordinated Sn IV atom as the dithiocarbamate 
ligand coordinates in a monodentate fashion. As the non- 
coordinating thione S atom is proximate to the Sn atom 
[Sn- ■ ■S(thione) = 3.1477 (6) and 2.9970 (5) A for the inde- 
pendent molecules], distortions from the ideal geometry are 
evident [the widest angle being 120.48 (5)°]. The most notable 
feature of the crystal packing is the formation of C— H- ■ -tt 
interactions that lead to the formation of supramolecular 
layers parallel to (321). 

Related literature 

For a review on the applications and structural chemistry of tin 
dithiocarbamates, see: Tiekink (2008). For the recently 
reported w-butyl derivative, see: Kamaludin et al. (2011). 




Experimental 

Crystal data 

[Sn(C 6 H 5 ) 3 (C 9 H 10 NS 2 )] 
M, = 546.29 
Triclinic, PI 
a = 9.6973 (2) A 
b = 12.2804 (2) A 
c = 22.8523 (4) A 
a = 90.588 (2)° 
P = 101.573 (2)° 

Data collection 

Oxford Diffraction Xcaliber Eos 

Gemini diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO; Oxford 

Diffraction, 2010) 

T min = 0.748, 7/ mM = 0.795 

Refinement 

R[F 2 > 2a(F 2 )] = 0.022 
wR(F 2 ) = 0.055 
5 = 1.00 

10558 reflections 



Table 1 

Selected bond lengths (A). 



y = 110.687 (2)° 
V = 2484.39 (8) A 3 
Z = 4 

Mo Ka radiation 
jtt = 1.21 mm -1 
T = 150 K 

0.30 x 0.24 x 0.19 mm 



62467 measured reflections 
10558 independent reflections 
9633 reflections with I > 2a(l) 
R<„, = 0.038 



561 parameters 

H-atom parameters constrained 
Ap ma x = 0.55 e A~ 3 
APmi,, = -0-44 e A -3 



Snl-ClO 
Snl-C16 
Snl-C22 
Snl-Sl 



2.1339 (19) 
2.1541 (19) 
2.1210 (18) 
2.4539 (5) 



Sn2-C37 
Sn2-C43 
Sn2-C49 
Sn2-S3 



2.1413 (18) 
2.1605 (19) 
2.1379 (19) 
2.4662 (5) 



Table 2 

Hydrogen-bond geometry (A, °). 

Cgl, Cg2, and Cg3 are the centroids of the C16-C21, C37-C42 and C43-C48 
benzene rings, respectively. 



D-H-A 


D-H 


H--A 


D-A 


D-H-A 


C9-H9- ■ CgV 


0.95 


2.72 


3.630 (3) 


160 


C25-H25---Cg2 u 


0.95 


2.90 


3.639 (3) 


135 


C32-H32- ■ -Cg3 a 


0.95 


2.92 


3.824 (2) 


160 


Symmetry codes: 


(1) -X- 


f 1.-V + 2, -z4 


1; (ii) x 


— l,y, z; (iii) 



-V + 2, -y + 2, -z + 2. 

Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: ORTEP-3 (Farrugia, 1997), DIAMOND (Bran- 
denburg, 2006) and QMol (Gans & Shalloway, 2001); software used to 
prepare material for publication: publCIF (Westrip, 2010). 

The authors thank the Universiti Kebangsaan Malaysia 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: QM2044). 
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(A^-Ethyl-A^-phenyldithiocarbamato-ft:5)triphenyltin(IV) 

N. F. Kamaludin, I. Baba, N. Awang, M. I. Mohamed Tahir and E. R. T. Tiekink 
Comment 

Potential applications as anti-cancer agents, anti-microbials and insecticides, and as convenient synthetic precursors for tin 
sulfide nanoparticles, characterize organotin dithiocarbamates (Tiekink, 2008). This background motivates our interest in 
this class of compound and led to the investigation of the title compound, (I). Recently, the structure of the «-butyl derivative 
was described (Kamaludin et ai, 2011) and herein, we describe the analysis of (I). 

There are two independent molecules in the asymmetric unit of (I): the molecular structures are shown in Fig. 1. Each 
molecule features Sn coordinated by the dithiocarbamate ligand and three ipso-C atoms of three benzene rings. The dith- 
iocarbamate ligand coordinates essentially in a monodentate fashion, an assignment supported by the large disparity in the 
C — S bond distances, Table 1. The coordination geometry is based on a tetrahedron with the range of tetrahedral angles be- 
ing 94.46 (5) to 120.48 (5)° for the Snl -containing molecule and 95.28 (5) to 118.66 (5)° for the other. The wider angles are 
ascribed to the influence of the proximate thione-S atom [Snl-S2 = 3.1477 (6) A and Sn2-S4 = 2.9970 (5) A]. The major 
differences between the independent molecules is highlighted in the overlay diagram, Fig. 2, showing that the chemically 
equivalent phenyl rings do not overlap significantly. 

The crystal packing of (I) features C — H—n interactions involving the Sn- and N-phenyl rings as donors, and Sn-bound 
phenyl rings as acceptors, Table 2. The result is the formation of supramolecular layers parallel to (3 2 1), Fig. 3. 

Experimental 

The title compound was prepared using an in situ method. A mixture of ethanol (50 ml) and A'-ethylaniline (30 mM) was 
added to an ammonia solution (0.25%). The solution was stirred for half an hour at approximately 277 K. Carbon disulfide 
(30 mM) was added drop-wise and stirring was continued for another 6-8 h at 277 K. Triphenytin(IV) chloride (30 mM), 
dissolved in ethanol (20 ml), was added and stirring continued for a further 3 h. The white precipitate formed was filtered, 
washed with cold ethanol and dried in a vacuum desiccator. Recrystallization was from its ethanokethyl acetate (1:1) solu- 
tion. Yield: 32%. Mpt. 381-382 K. Elemental analysis. Found (calculated) for C27H 2 5NS 2 Sn: C, 59.19 (59.36); H 4.33 
(4.61); N 2.52 (2.56); S 11.30 (11.74) %. IR (KBr): v(C— H) 2986 m; v(C-N) 1478 m; v(N— C) 1125 s; v(C-S) 997 s; 

v(Sn— S) 357 s cm~ L 13 C NMR (CDC1 3 ): 5 (CS 2 ) 198.63 p.p.m.. 
Refinement 

Carbon-bound H-atoms were placed in calculated positions (C — H 0.95 to 0.99 A) and were included in the refinement in 
the riding model approximation, with (7j S0 (H) set to 1.2 to 1.5{/ e q U j v (C). 
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Fig. 1. The molecular structure of the two independent molecules comprising (I) showing the 
atom-labelling scheme and displacement ellipsoids at the 50% probability level. 



Fig. 2. An overlay diagram of the two independent molecules comprising (I) aligned so that 
the Sn — S — C planes are superimposed. The red image illustrates the molecule containing the 
Snl atom. 



Fig. 3. A view of the supramolecular layer parallel to [3 2 1] in (I) mediated by C — H- -7I in- 
teractions (purple dashed lines). 



(iV-Ethyl-iV-phenyldithiocarbamato- 

Crystal data 

[Sn(C 6 H 5 ) 3 (C 9 H 10 NS 2 )] 
M r = 546.29 
Triclinic, PI 
Hall symbol: -P 1 
a = 9.6973 (2) A 
b= 12.2804 (2) A 
c = 22.8523 (4) A 
a = 90.588 (2)° 
(3= 101.573 (2)° 
y= 110.687 (2)° 
V= 2484.39 (8) A 3 

Data collection 

Oxford Diffraction Xcaliber Eos Gemini 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

Detector resolution: 16.1952 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford Diffraction, 2010) 



riphenyltin(IV) 



Z = 4 

F(000) = 1104 

D x = 1.461 MgnT 3 

Mo radiation, X = 0.71073 A 

Cell parameters from 39367 reflections 

6 = 2-29° 

(1 = 1 .2 1 mm 1 

T= 150 K 

Block, colourless 

0.30x0.24x 0.19 mm 



10558 independent reflections 

9633 reflections with / > 2o(i) 
Pint = 0.038 

6max = 26.8°, 6 m j n = 2.3° 
h = -\2^\2 

£ = -15-^15 



sup-2 



supplementary materials 



/= -28^28 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = \I[q 2 (F 2 ) + (0.0259P) 2 + 1.489P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.004 

Ap m ax = 0.55 e A~ 3 
Ap m i„ = -0.44 e A~ 3 

Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

2 2 

Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , conventional 
R- factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2o(F ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Snl 


0.425600 (14) 


0.868539 (11) 


0.613068 (5) 


0.02407 (4) 


SI 


0.25460 (6) 


0.77901 (4) 


0.51651 (2) 


0.02845 (10) 


S2 


0.39527 (6) 


0.61380 (5) 


0.57263 (2) 


0.03395 (11) 


Nl 


0.2447 (2) 


0.58873 (15) 


0.45887 (7) 


0.0337 (4) 


CI 


0.2955 (2) 


0.65087 (17) 


0.51249 (8) 


0.0284 (4) 


C2 


0.2836 (3) 


0.4851 (2) 


0.44586 (11) 


0.0478 (6) 


H2A 


0.3831 


0.4944 


0.4715 


0.057* 


H2B 


0.2923 


0.4815 


0.4035 


0.057* 


C3 


0.1682 (3) 


0.3731 (2) 


0.45672 (13) 


0.0614 (8) 


H3A 


0.1678 


0.3723 


0.4996 


0.092* 


H3B 


0.1931 


0.3071 


0.4439 


0.092* 


H3C 


0.0682 


0.3663 


0.4338 


0.092* 


C4 


0.1517(2) 


0.62092 (17) 


0.40950 (8) 


0.0314(4) 


C5 


-0.0031 (3) 


0.5806 (2) 


0.40371 (10) 


0.0386 (5) 


H5 


-0.0482 


0.5333 


0.4324 


0.046* 


C6 


-0.0915 (3) 


0.6096 (2) 


0.35598 (11) 


0.0510(6) 



r min = 0.748, r max = 0.795 
62467 measured reflections 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.022 
wR{F 2 ) = 0.055 
S= 1.00 

10558 reflections 
561 parameters 
0 restraints 
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A AA 1 1 ZO\ 

U.UU11 (0) 


A AA*7T /'0^ 

U.UU 72 (0) 


A AAA*7 /*7\ 

U.UUU7 (7) 


C50 


0.0428 (13) 


0.0346 (12) 


0.0420 (13) 


0.0060 (10) 


-0.0040 (10) 


0.0021 (10) 


C51 


0.0662 (18) 


0.0442 (15) 


0.0438 (14) 


-0.0060 (13) 


-0.0172(13) 


0.0028 (12) 


C52 


0.092 (2) 


0.0412(15) 


0.0336 (13) 


-0.0187(15) 


0.0006 (14) 


-0.0061 (11) 


C53 


0.095 (2) 


0.0418(15) 


0.0559 (17) 


0.0058(15) 


0.0331 (17) 


-0.0173 (13) 


C54 


0.0497 (14) 


0.0393 (13) 


0.0450 (13) 


0.0111 (11) 


0.0139(11) 


-0.0103 (10) 



Geometric parameters (A, °) 



Snl — C10 


2.1339 (19) 


Sn2 — C37 


2.1413 (18) 


Snl — C16 


2.1541 (19) 


Sn2 — C43 


2.1605 (19) 


Snl— C22 


2.1210 (18) 


Sn2— C49 


2.1379 (19) 


Snl— SI 


2.4539 (5) 


Sn2— S3 


2.4662 (5) 


SI— CI 


1.759 (2) 


S3— C28 


1.7496 (19) 


S2— CI 


1.680 (2) 


S4— C28 


1.6862 (19) 


Nl— CI 


1.342 (2) 


N2— C28 


1.333 (2) 


Nl— C4 


1.448 (3) 


N2— C31 


1.449 (2) 


Nl— C2 


1.492 (3) 


N2— C29 


1.481 (3) 


C2— C3 


1.496 (4) 


C29— C30 
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C2— H2A 


0.9900 


C29— H29A 
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C2— H2B 
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C29— H29B 
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C3— H3A 


0.9800 


C30— H30A 
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C3— H3B 


0.9800 


C30— H30B 
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C3— H3C 
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C30— H30C 
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C4— C9 


1.382 (3) 


C31— C32 


1.381 (3) 


C4— C5 


1.382 (3) 


C31— C36 


1.379 (3) 


C5— C6 


1.379 (3) 


C32— C33 


1.393 (3) 


C5— H5 


0.9500 


C32— H32 


0.9500 


C6— C7 


1.374 (4) 


C33— C34 


1.384 (3) 


C6— H6 


0.9500 


C33— H33 


0.9500 


C7— C8 


1.376 (4) 


C34— C35 


1.363 (3) 


C7— H7 


0.9500 


C34— H34 


0.9500 


C8— C9 


1.391 (4) 


C35— C36 


1.386 (3) 


C8— H8 


0.9500 
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0.9500 


C9— H9 


0.9500 
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0.9500 


C10— C15 


1.393 (3) 


C37— C38 


1.391 (3) 


C10— Cll 


1.388 (3) 


C37— C42 


1.396 (3) 
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Hydrogen-bond geometry (A, °) 

Cgl, Cg2, and Cg3 are the centroids of the C16-C21, C37-C42 and C43-C48 benzene rings, respectively. 

D—H-A D — H H-A D-A D—H-A 

C9— H9-Cgl' 0.95 2.72 3.630 (3) 160 

C25— H25-Cg2" 0.95 2.90 3.639 (3) 135 

C32— H32-Cg3 m 0.95 2.92 3.824 (2) 160 
Symmetry codes: (i) -x+l, -y+2, -z+1 ; (ii) x-\,y, z; (iii) -x+2, -y+2, -z+2. 
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